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DECLARATI ON FOCR THE RECORD OF DECI SI ON

SI TE NAVE AND LOCATI ON
Jones & Laughlin Landfill, Rochester HIls, Cakland County, Avon Townshi p, M chigan
STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renmedial action foe the Jones & Laughlin Landfill (JLLF), in
Rochester H Ils, Mchigan, which was chosen in accordance with the Conprehensive Environmental Response
conpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund Arendnents and Reauthorization
Act of 19986 (SARA), and, to the extent practicable, the National G| and Hazardous Substances Pollution
Conti gency Plan (NCP). This Record of Decisions (ROD) is for the groundwater operable unit (QU2) renedia
action. the landfill has already been addresses as QUL in a separate ROD, dated June 30, 1994

The State of M chigan does not concur with the sel ected renedy.
ASSESSMENT OF THE SITE

Actual or threatened rel eases of hazardous substanced fromthis site, if not addresses by inplenenting the
response action in this ROD, may pose an i mmanent and substantial endangernent to the public health, welfare,
or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

The purpose of this renedy is to elimnate the groundwater exposure pathway for potential human receptors.
The sel ected remedy for QU2 consists of inplenmenting groundwater use restrictions, installing nonitoring
wel |'s, and performng periodic groundwater nonitoring. Qher conponents of the selected remedy include

. Requirenents to inplement enforceabl e deed restrictions which restrict groundwater use at
that portion of the facility where contani nated groundwater from JLLF has conme to be
| ocated under Sandfill Landfill #22, in addition to the deed restriction currently in place

on the JLLF property;

. Installing three nonitoring well nests, one upgradient and two downgradi ent, with each
nest consisting of a shallow and a deep well;

. Perform basel i ne quarterly groundwater nonnitoring and subsequent annual groundwat er
nmonitoring, if deened appropriate, of COCs at residential wells and at on-site and of f-
site nmonitoring wells. As a contingency, if these downgradient wells indicate that there is
an unacceptable risk due to contami nation fromthe JLLF site, residences wll be
provided with an alternate water supply.

STATUTCORY DETERM NATI ONS

The selected renedial action is protective of hunan health and the environnent, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost effective. The selected renmedial action constitutes a final groundwater renmedy under CERCLA and
conplies with the requirenents of Part 201 of the M chigan Natural Resources and Environmental Protection act
1994 PA 451, as anended. The statutory preference for renedi es that reduce the toxicity, nmobility, or volune
as a principal element is not achieved with this action. However, unless or until indications that
groundwat er degradation attributable to the JLLF site is occuring and contam nation threatens private water
suppl i es, extensions of the municipal water supply systemis not supportable.



U S. EPA has determined that its response at this site is conplete. Therefore, the site now qualifies for
inclusion on the Construction Conpletion List.

This remedial action will result in potentially hazardous substances remaining on site above health-based
levels. A revieww ||l be conducted within five years after commencenents of the renedial alternative
inmplenentation. This will ensure that the renedy continues to provi de adequate protection of human health
and the environnent.

<I M5 SRC 97113A>
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DECI SI ON SUMVARY
J&L Landfill

l. SI TE NAME, LOCATI ON, AND DESCRI PTI ON

The Jones and Laughlin Landfill (JLLF) Superfund site is located on Hamlin Road in Rochester Hlls, Mchigan
(Figure 1). The area surrounding and including the JLLF is generally level, with the exception of a drainage
ditch along the eastern boundary, Ladd Drain near northern boundary, the south ditch along Hamin Road, and a
sedinent pond in the northwestern corner of the site (Figure 2). The pond has been subsequently filled in
and capped as a result of the Operable Unit One (QUl) Remedial Action. Vegetation covers nost of the site
except in scattered patches and roadways.

Land use in the vicinity of the JLLF includes residential, industrial, recreational, other landfill, and
mning facilities. The JLLF is bordered on the east and north by Sandfill Landfill No. 2, and on the west by
Sandfill Landfill No. 1. There are at least six other landfills within one-half mle of the site.

Residential areas exist within 500 feet of the southern property boundary, approximately 1,000 feet northwest
of the site, and approxinately 600 feet west of the site along Hamin Road. The JLLF and adj acent properties
are zoned light industrial.

The dinton River is |ocated | ess than one nmile east of the JLLF, and flows from northwest to southeast
through the Rochester-UWica State Recreation Area. Ladd drain, which is located on the northern boundary of
the site, drains into the dinton River. Surface water drainage fromthe area flows primarily to the north
and east toward the Cinton River. Goundwater flow direction, simlarly, is towards the north and east.

. SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
A Site Hstory

Steel slag and steel manufacturing wastes were the prinmary wastes di sposed at the site, which was a forner
sand and gravel borrow area. During 1967 or 1968, baghouse dust filters were installed on the electric arc
furnaces at the J& Steel, Warren, Mchigan facilify. The dust collected by these filters, referred to as
electric arc furnace (EAF) dust, was thereafter co-disposed of with slag at the JLLF. this EAF dust, if
classified today, woul d be considered a |isted hazardous waste under the Resource conservation and Recovery
Act (RCRA). Disposal operations at the JLLF may have started as early as 1951, and were terminated in 1980
when the site was closed and a cap was install ed.

By Novenber of 1980, the JLLF had been brought up to grade, as specified by Avon Townshi p/ Rochester H lls,
and covered with a landfill cap. This cap appeared to have been m xed with slag naterials, and was dotted
with areas void of vegetation and scattered with debris. After investigation, a new cap is being constructed
in accordance with the specifications stipulated in the ROD for QUl. A prefinal inspection was conducted on
Sept enber 29, 1997. Construction o f the cap was determned to be substantially conplete.

B. Past Studi es

In 1976, the M chigan Departnent of Natural Resources (MDNR) conducted an area-w de groundwater study and
identified an area of groundwater contam nation primarily attributed to a landfill west of the JLLF. As a
result, local residents were provided with an alternative drinking water supply. this study al so determ ned
that al though the area-wi de groundwater contam nation problemwas attributable to many possi bl e sources, the
JLLF was probably contributing as well.

US EPAregion 5 files indicate that the J& Steel conpany subnmitted a CERCLA notification in June 1981,

cl ai mi ng ownership of the subject property for which it reported disposal of 55,555 cubic yards of steel slag
from 1966 to 1980. Ecology and Environnent, Inc. (E&E), conpleted a Prelimnary Site Assessnment in July,
1983, followed by a Site Inspection in June, 1984 to verify the site |ocation and ownership. The Hazard
Ranki ng System (HRS) scoring was conpleted by an E&E Field Investigation Team (FIT) in July, 1985 wth an
HRS score of 31.65 based on the site's potential for groundwater contamination. The site was proposed for



addition to the Nation Priorities List (NPL) in the June 10, 1986 Federal Register (volunme 51, Nunber 111,
pages 21099-21108).

A conprehensive field investigation was conducted during the Remedial Investigation (RI) in order to
deternmine the nature and extent of contam nation at the JLLF. This investigation included geophysical study,
wast e characterization borings followed by waste sanpling and anal ysis, surface soil sanpling, surface water
sanpl i ng, sedinent sanpling, groundwater nonitoring well installation and sanpling, and residential well
sanpling. Results of the Rl are detailed in the Rl report (Decenber 1991). Based on the results of the R
and previous investigation, the U S EPA divided the site into two sections called Operable Units (Qus).
Qperable Unit 1 (QUL) consists of the landfill and its contents. Operable Unit 2 (QU2) consists of the

gr oundwat er .

The Site Focused Feasibility Study (FFS) for QU1 ws conpleted in January 1994. The FFS docunents in detail

t he devel opnent and eval uati on of several remedial action alternatives or the landfill operable unit at JLLF.
The ROD, which selected a renmedy consisting of a 1-foot conpacted clay overlain by geosynthetic clay |iner/60
m | flexible nenbrane liner barrier layer, a drainage |ayer of geonet with geotextile filter fabric, a
36-inch clean fill layer, and a 60-inch topsoil layer, was issued in June of 19944. Construction in
accordance with the remedy for QUL began in the sumrer of 1996. a prefinal inspection was conducted on

Sept enber 29, 1997. Construction of the cap was determined to be substantially conplete.

Additional testing has been performed to determine an appropriate renedy for QJ2. GeoProbe sanpling was
conpleted in June, 1996. The results are sunmarized in a technical menorandumissued on Septenber 30, 1996.
The Focused Feasibility Study for QU2 was conpleted in August, 1997, and outlines four alternatives for

addr essing the operable unit.

[ H GHLI GHTS OF COVWUN TY PARTI Cl PATI ON

An R fact was released by te U S. EPA in July of 1990, followed by a public neeting on August 6, 1990, to
informthe |l ocal residents of superfund process and the work to be conducted during the RI. In February,
1992, the U S. EPA issued a second letter to the public to informthem of the upcoming R public meeting on
March 12, 1992, where the results of this study were di scussed.

Information repositories have been established at the Rochester Hills Public Library, 500 A de towne Road,
Rochester Hlls, Mchigan. 1In accordance with Section (113)(k)(1) of CERCLA, the Administrative Record is
avail able to the public at these locations, as well as the U S EPA Region 5 office in Chicago, Illinois.

The Proposed Plan for QUL was available for public comrent from January 25, 1994 to March 26, 1994 through
the rel ease of a fact sheet. A public neeting was held on February 9, 1994 to present the Proposed Pl an and
U S. EPA' s recommended alternative for QU1 at the JLLF. At the public neeting, U S. EPA and the M chigan
Department of Natural Resources (MDNR) answered questions about the site and the remedial alternatives inder
construction. Formal oral comments on the Proposed Pl an were documented by a court reporter. A verbatim
transcript of this public neeting has been placed in the infornmation repositories and the Adm nistrative
Record. Witten comments were al so accepted at this neeting.

Advertisenents announcing the availability of the Proposed Plan for QU1 and the start of the coment period
were published in the Gakland Press on January 17, 1994. Post cards were al so sent out to parties on U S
EPA's mailing list to announce the extension. Oal and witten comments received during the above mentioned
Public Comment period and the U S. EPA s responses are included in the Responsiveness Summary of the ROD for
QuL.

Advertisenents announcing the availability of the Proposed Plan for QU2 and the start of the coment period
were published in the Detroit Free Press on August 17, 1997 and in the Rochester Hlls Eccentric on August
24, 1997. The Proposed Plan for QUL was issued in August 1997, and was avail able for public coment from
August 18, 1997 through Septenber 17, 1997.

A public neeting was held in the Town Hall of Rochester Hlls on August 26 to present the Proposed Pl an and
U S. EPA and the M chigan Department of Environnental Quality (MDEQ formerly MDNR) answered questions about



the site and the renedial alternatives under consideration. Formal oral comments on the Proposed Plan were
docunented by a court reporter. A verbatimtranscript of this public neeting has been placed in the
information repositories and the Administrative Record. Witten comments were al so accepted at this neeting.

The public participation requirenents of CERCLA Sections 113(k)(2)(B)(l-v) have been net in the renedy

sel ection process for QU2 at JLLF. This decision document presents the selected remedial action for the JLLF
chosen in accordance with CERCLA, as anmended by SARA and, to the extent practicable, the NCP. The decision
for this site is based on the Adm nistrative Record.

I V. SCCOPE OF THE SELECTED REMEDY

This ROD addresses the final renedy for groundwater (QOU2) at the JLLF under CERCLA. The threat posed by the
site to human health and the environment is the potential for unacceptable concentrations of contam nants
found in the groundwater in on-site nmonitoring wells (contam nants fromthe JLLF site) to mgrate downward
and horizontally in the direction of groundwater flow, ultimately degrading the groundwater quality in the
off-site private drinking water wells. Based on the investigation conducted, a nunber of potential sources
for groundwater contam nation exist within the direct vicinity of the JLLF site. Goundwater data shows

wi despread i npact by netals, nanmely Al um num Iron, Manganese and Sodi um

Concentrations exist upgradient to the JLLF site at |evels conparable to down gradi ent data.

Based on groundwater monitoring data and GeoProbe data, the concentrations of those organic constituents
detected in the downgradi ent groundwater did not exceed their respective cleanup criteria. In general, the
inorganic constituents alum num iron, and nanganese seened to be present on a regional basis at
concentrations that exceeded their generic cleanup criteria.

However, to provide an additional |evel of assurance, it has been determned that the private water supply
well's and selected site nonitoring wells should be sanpled periodically for thirty years for indications of
groundwat er degradation. |If this is detected as defined in the contingency plan, the contingent renedy to
provide alternate water supply will be inplenmented. The trigger nechanisns for the contingency are further
defined in section XIV of this Record of Deci sion.

V. SUMVARY OF CURRENT SI TE CONDI TI ONS

The Rl perforned at the JLLF was designed to characterize the nature and extent of contanination posed by the
landfilled naterials at the site, and to conduct a human health risk assessment and environnental assessnent.
The Rl included sanpling and anal ysis of groundwater, surface water, sedinments of the surroundi ng ditches and
pod, surface soil, subsurface soil (waste borings), and residential wells. 1In addition to chem cal analysis,
waste boring sanples were collected and tested for their |eaching potential (also known as Extraction
Procedure (EP) toxicity).

Based on the results of the RI, U S. EPA had determned that current risks posed at the JLLF include direct
contact with sedinents contam nated with pol yaromati ¢ hydrocarbons (PAHs) and inhal ati on of surface soils
contai ning chrom um and ot her heavy netals. Surface sanples along the side slopes of the east ditch

sedi nent pond, and Ladd Drain also contain low |l evels of volatile organic conpounds (VOCs) and semvolatile
organi ¢ conpounds (SVQCs), in addition to the heavy netals previously nentioned. In addition, waste boring
sanpl es anal yzed for | eaching characteristics showed that seleniumin one sanple and | ead in another, had the
potential to |each into the groundwater. Qher heavy netals, including nickel and zinc, were found to have
| eaching potentials, but do not have established EP toxicity maxi mum al | owabl e concentrations. As a
consequence of this risk finding, US. EPA signed a ROD to address the

el ements of the above mentioned risk the rnedial action of which has been conpleted this fall. Specific
information related to the construction of the first QU can be found in section VIIl1 of this ROD. U S. EPA
al so determned, through the Rl results, that a threat to human health and the environnent is posed through
future residential exposure upon ingestion of groundwater directly beneath the site contam nated with
arsenic, and through direct contact with sedinents contam nated with heavy netals and PAHs, which is the
focus of this Record of Decision

In addition, arsenic was also found in a saturated area of general refuse currently below the water table;



however, data indicates that the arsenic is not currently nobile and has not mgrated off the JLLF site.
A Topogr aphy

The JLLF is on the surface of a glacio-lacustrine delta which slopes to the southeast at a relatively shall ow
gradient. the delta is conprised of approxinmately 35 to 40 feet of sand and gravel deposits which have been
extensively mned throughout the area. Underlying the sand and gravel deposits are thick |acustrine and
norainal silty clay deposits, followed by bedrock conposed prinarily of shal es.

B. Geol ogy

Three stratigraphic units consisting of landfill naterials, deltaic sand and gravel, and clay materials were
encountered during drilling at the site. Landfill materials are further divided into clay naterials and
waste fill material. Waste naterial encountered consists of slag from2 to 18.5 feet thick and general
refuse from3.25 to 22.5 feet thick. |In sone areas, the two waste materials are m xed. EAF dust was not
directly observed in discrete quantities, but may have been encountered as very fine-grained material m xed
within general slag naterial. Sand and gravel deposits ranging from7.5 to 25 feet thick and silty clay
directly underlie the landfill naterials.

C Hydr ol ogy

An unconfined water table aquifer extends into JLLF waste nmaterials. Mnitoring wells installed at on-and
off-site locations indicate that groundwater flow in the upper and | ower portions of the aquifer is eastward,
and that the water table elevations fluctuate seasonally. Slug tests perforned on all on-site nonitoring
well's indicate that the nmean hydraulic conductivities for the upper and | ower portions of the aquifer are
8.14 x 10 -3 cmsec, and 1.43 x 10 -3 cnisec, respectively. This data indicates that the upper portion of
the aquifer is nore perneabl e and nore conducive to contam nant transport than the | ower portion of the
aquifer. This is also reflected in the finer material grain size and the decrease in noisture content
observed with depth. The mean groundwater flow velocity for the upper portion of the aquifer is
approximately 175 ft/year, and is approximately 15 ft/year for the |ower portion. Laboratory perneability
tests perforned on silty clay and clayey silt materials at the base of the shallow aquifer ranged from5.5 x
10 -7 to 6.6 x 10 -7 cmsec, indicating that the materials are capable of retarding, but not preventing,
vertical mgration of groundwater.

Surface water flow rates were neasured during both dry and wet weather conditions at various |ocations
upstream adjacent to, and downstream of the JLLF in Ladd Drain and the east ditch, and in the on-site

sedi nent pond. Based on the depth of the pond, surface water elevation, and groundwater elevations in nearby
wells, it is probable that the sediment pond acts as a | ocalized groundwat er di scharge zone. The sedi nment
pond contains water that flows actively through the pond in a west-to-east direction via inlet and outl et

cul verts.

D. Cont am nati on Source

The source of contanmination at the JLLF is the landfilled waste, which is conprised of steel slag, steel
manuf acturi ng waste interm xed with EAF dust, and general refuse. The estimated vol une of waste contained

within the landfill is approxinmately 455,000 cubic yards, of which approxi mately 65% (295, 750 cubic yards)
consi sts of steel manufacturing waste (slag interm xed with EAF dust), and approxi nately 35% 159, 250 cubic
yards) consists of general refuse. Section VIII of this ROD contains the specifics on how this source was

addr essed through operable unit one.
VI . SUWMARY OF REMEDI AL | NVESTI GATI ON RESULTS

The Remedi al Investigation was conducted during the sumrer of 1990, with additional sanpling conducted in
January 1991. The scope of work for the investigation included the follow ng:

sanpling and anal ysis of waste naterial, natural soil and surface soil, surface water and
sedinent, residential water wells, and groundwater. A geophysical survey was al so perforned.



Results of the sanpling indicate that the landfill contents are conposed of clay materials consisting of
silty clay, clayey silt, snad, and waste fill naterial. Cay materials conprised the existing landfill cap
and solid fill in areas that were devoid of waste presunably to bring the landfill up to the surrounding
surface grade. (That cap is currently being replaced as part of the renmedial action for QUL.) Wiste
materi al encountered consists of slag from2 to 18.5 feet thick, and general refuse from3.25 to 22.5 feet
thick. In sone areas the two waste materials are nixed. There is also the possibility that EAF dust is m xed
with some of the waste, although the data collected to date does not confirmthis.

The hydogeol ogi cal investigation indicated that the groundwater flowis fromwest to east. The water table
surface was found at approximately 13 to 16 feet bel ow ground surface in the central portions of the
landfill. These elevations correspond to levels within the landfill waste.

Results of the waste boring sanple indicate that VOCs and SVOCs are predomi nantly associated with general
refuse, while inorganics (netals) are the primary constituents present in the slag material. However, in an
anal ysis perforned by J& Steel in 1980 of EAF dust collected fromthe J& Plant in Warrenville, M chigan,
2.1 weight percent of the EAF dust sanple was found to be conposed of volatile solids/soils. Also, two waste
boring sanpl es collected fromthe area of general refuse showed that EP toxicity values for seleniumin one
sanple, and lead in the other sanple, exceeded the nmaxi mum concentrations of contam nants characteristic of
EP toxicity, as cited in Code of Federal Regulations (40 CFR 261.24). For this reason, the general refuse
material, at least at the two | ocations, can be considered hazardous based on the | eachability of |ead and
sel enium Eight waste boring sanples were al so collected and anal yzed fromthe slag and steel waste
materials. Although these results indicate that EP toxicity metal concentrations were very | ow and not above
standards, there is the potential for low levels of selenium |ead, chromium nickel, and zinc to | each into
the groundwater fromthe slag and steel wastes under the right conditions.

In other analyses, the slag material exhibited el evated concentrations of antinony, arsenic, calcium

chrom um cobalt, iron, magnesi um nanganese, nickel, silver, thallium and zinc. O these 12 inorganics,

cal cium chronium magnesi um manganese, nickel, and zinc were also reported as conmponents in the EAF dust
anal ysis conducted by J& in 1980. This indicates the probable presence of EAF dust in the sanples, although
discrete quantities of the material were not specifically observed during R sanpling

Surface soil sanpling results also indicate that |ow | evels of organic conpounds including toluene, acetone,
benzo(b) fl uor nat hene, benzo(a)pyrene and fluoranthene are present on the side slopes of the east ditch
on-site sedinment pond, and Ladd Drain. H gh levels of inorganic chemcals were detected in the southwest and
nort heast areas of the site devoid of vegetation

The presence of these contami nants, in addition to groundwater sanpling results, indicate that the |andfil
may be a source of groundwater contanination

G oundwat er sanpling results, fromwells located on the JLLF site, indicate that VOCs, SVCCs, pesticides, and
inorganic chemcals are present in the groundwater directly beneath the site. The VOC contam nants found

i ncluded acetone, 2-butanone, benzene, toluene, ethylbenzene, and total xylenes. The Maxi num Cont am nant
Level s (MCLs) for total xylenes, ethylbenzene, and benzene were exceeded. The MCL for arsenic was al so
exceeded i n groundwat er underlying an area of saturated general refuse within the JLLF. Al though the
detected VOCs in groundwater beneath the site assisted in driving the future risk to human health and the
environnent up to the calculated | evels, groundwater in both the upper and | ower portions of the aquifer was
also found to contain sone VOCs as it entered the J& site. Thus, the JLLF appears to be contributing to the
area groundwat er contam nation, nost |ikely through the areas of general refuse where the majority of VOCs
and the hi ghest concentrations were detected. The residential wells that were sanpl ed downgradi ent of the
site were found to be free of contam nation originating fromthe site

VII. SUWARY OF GEOPROBE SAMPLI NG RESULTS

The results of the four rounds of groundwater sanpling conducted during the R suggested that severa
constituents detected in the groundwater may be resulting frompotential sources upgradient formthe JLLF
site. Therefore, additional groundwater sanpling was conducted utilizing a GeoProbe sanpling device in June
1996 to characterize groundwater quality in areas inmrediately upgradi ent and downgradi ent of the JLLF. The



procedures and results of the GeoProbe sanpling are described in "Technical Menorandum Docunenting the
Resul ts of GeoProbe Sanpling", dated 30 Septenber, 1996. The results are sumari zed bel ow.

The GeoProbe groundwater sanples were collected fromthe follow ng four area: the area upgradient of the
Sandfill Landfill No. 1 (sanples GPO1l, GP06, GP07, and GP08), the area within the boundaries of the Sandfill
Landfill No. 1 (sanple GP03), the area within the boundaries of the Sandfill Landfill No. 2 (sanples GP09 and
GP10), and the area downgradi ent of the Sandfill Landfill No. 2 (sanples GP11 and GP12). Sandfill Landfill
No. 1 is upgradient of the JLLF, and Sandfill Landfill No. 2 is downgradient of the JLLF. Figure VI|-1 shows
the locations of the landfills in the area and the | ocati ons where the GeoProbe sanpl es were coll ect ed.

Each sanpl e was anal yzed for Routine Anal ytical Services (RAS) Target Analyte List (TAL) inorganics and
Target Conpound List (TCL) organic paraneters (except GP12, which was anal yzed only for TCL VOCs because of
insufficient sanple volune). The constituents detected

in the GeoProbe groundwater sanples were conpared to the MDEQ generic groundwater cleanup criteria. The
foll owi ng exceedances were not ed:

. Al um num iron, |ead, manganese, sodiumand thallium exceeded the MDEQ generic cleanup criteria
in sone of the sanples upgradi ent of the Sandfill Landfill No. 1. However, VOCs and SVCCs did
not exceed the MDEQ generic cleanup criteria in the sanples upgradi ent of the Sandfill Landfill
No. 1.

. Acet one, 4-nethyl - 2- pent anone, 4-nmethyl phenol, naphthal ene, al um num antinmony, cadm um
chromum cobalt, iron, |ead, nmgnesium manganese, nickel and sodi um exceeded the MDEQ generic
cleanup criteria in the sanple within the boundaries of Sandfill Landfill No. 1.

. Benzene, alum num barium iron, |ead, manganese, and sodi um exceeded the MDEQ generic cl eanup
criteria in sone of the sanples within the boundaries of the Sandfill Landfill No. 2.

. Al um num iron, and nanganese exceeded the MDEQ generic cleanup criteria in sone of the sanples
downgr adi ent of the Sandfill Landfill No. 2. However, VOCs and SSVOCs did not exceed the MDEQ
generic cleanup criteria in the sanpl es downgradi ent of the Sandfill Landfill No. 2.

. Pesticides did not exceed the MDEQ generic cleanup criteria in any GeoProbe sanpl es.

The foll owi ng concl usions were reached based on a conparison of the results of the GeoProbe sanpling effort
with the results obtained fromthe four rounds of sanpling of the nonitoring wells located within the
boundaries of the JLLF:

. The shal | ow groundwat er upgradi ent of the Sandfill Landfill No. 1 had a fewer nunber of VOCs, SVCCs,
i norgani cs, and pesticides than the groundwater at the JLLF. In addition, those constituents that
were detected in the upgradi ent shall ow groundwater were detected at |ower concentrations than in the
groundwat er at the JLLF.

. The shal | ow groundwat er within the boundaries of the Sandfill Landfill No. 1 had many of the sane
constituents that were found in the groundwater at the JLLF site; however, the concentrations of these
constituents were typically higher at the Sandfill Landfill No. 1 than they were at the JLLF. The one
exception was benzene, which was detected in the shallow groundwater at the Sandfill Landfill No. 1 at

a |l ower concentration than was detected in the groundwater at the JLLF.

. Significantly fewer organic constituents were detected in the shallow groundwater fromthe area that
i s downgradient of the Sandfill Landfill No. 2. The concentrations of those organic constituents
detected in the downgradient groundwater to Sandfill Landfill #2 did not exceed their respective
cleanup criteria.

. In general, the inorganic constituents alum num iron, and manganese seenmed to be present in the |ocal
area at concentrations that exceeded their respective generic cleanup criteria.



Thus, several constituents detected in the groundwater beneath the JLLF site nay be resulting from potenti al
sources upgradient of the JLLF site. The inorganic constituents alum num iron, and nanganese appear to be
present on the |ocal |evel at concentrations that exceed their MDXEQ generic cleanup criteria. The existing
shal | ow groundwat er data indicates that the organic constituents do not exceed the MDEQ generic cl eanup
criteria downgradient of the area landfills.

VITI. CURRENT CONSTRUCTI ON ACTIVITIES AT THE JLLF

Construction at the landfill as part of the renedy for QUL is nearing conpletion, and will result in a
reduction in the potential for mgration of contam nants to the groundwater. The remedy consists of a 1-foot
conpacted clay layer overlain with a Geosyntheic Cay Liner (GCL/60 m| Flexible Menbrane Liner (FM.) barrier
| ayer, a drainage |ayer consisting of geonet with geotextile filter fabric, a 36-inch clean fill layer, and a
6-inch topsoil |ayer; consolidation of the contam nated beneath the site. |In addition, a proper slope wll
be constructed and mai ntained so that all surface water runoff properly drains off the cap into a collection
system or drainage ditches around the perinmeter of the site. Qher conponents of this remedy include:

. Abandoni ng (pl uggi ng) the sedinent pond cul verts, consolidating any contam nated
soi | s/ sediments beneath the existing landfill cap and back filling the sedimentation pond to
grade with clean fill;

. Consol i dating any contani nated surface soils and sedinents, including |landfill waste, fromthe
east ditch to beneath the existing landfill cap;

. Regarding the south ditch to retain existing stormwater capacity;

. Retrofitting existing nonitoring wells;

. Preparing the existing landfill surface in order to provide a foundation for the new cap, as
wel | as renoving existing vegetation fromthe landfill surface;

. Regarding the site to pronote runoff;

. Installing a passive gas managenent system

. I npl enenting a | ong-term groundwat er nonitoring programto ensure the effectiveness of the

renedi al action;

. Pl aci ng a vegetative cover over the surface of the landfill;
Installing a fence;

. Using institutional controls, including deed restrictions, to limt |land and
groundwat er use;

. Establishing a monitoring plan for cap integrity and fence inspection, and landfill gas
m grati on.

Construction in accordance with this renedy is underway and is expected to be conpleted in the Fall of 1997.
A pre-final inspection is schedul ed for Septenber 29, 1997 at which time the agency will inspect the
conpl eted construction.

I X SUMVARY COF SI TE HEALTH RI SKS AND ENVI RONMENTAL | MPACTS

As part of the J& Landfill site investigation, U 'S. EPA conducted a Human Health R sk Assessment to
deternmine if contam nation fromthe landfill could pose a present or future risk to human health. CERCLA, 42



U S C ©°° 9601 et seq., requires that U S. EPA protect hunman health and the environment fromcurrent and
potential exposure to rel eases of hazardous substances at or fromthe site. This assessment was prepared in
a manner consistent with U S. EPA policy, as expressed in "Role of the Baseline R sk Assessnent in Superfund
Remedy Sel ection Decisions," dated April 22, 1991. The study conpared contam nant |evels detected at the
landfill with Mchigan and federal standards, considered the manners in which people could be exposed to

t hese contamninants, and estimated whether these contam nants could pose a threat to human health. The
potential risks to human health were cal cul ated based on the assunption

that no future renedial actions would be taken at the site.

A. ldentification of Chenicals of Potential Concern
The purpose of selecting chemcals of potential concern (COPC) for the risk assessnent is to identify those
chem cals present at the site nost likely to be of concern to human health and the environnent. |In general,

a chemcal was considered as a COPC in the risk assessnent if:

. The chemical was deternmined not to be an artifact of sanpling and/or |aboratory
anal ysis during data validation;

. The nmaxi mum det ect ed concentrati on exceeded published risk-based screening concentrations,
i.e., MDEQ Ceneric Residential Goundwater O eanup bjectives (MDEQ 1996) and U S. EPA Region
11l R sk-Based Concentrations (U S. EPA 1996);

. The frequency of detection was greater than 5 percent.

Moni toring well and GeoProbe data were screened separately because of differences in sanpling technique and
sanpling locations (on-site, upgradi ent, and downgradient). The COPCs in groundwater are:

Monitoring Wells GeoPr obe

Acet one Acet one
Benzene Benzene
2- But anone Chl or obenzene
Tol uene Et hyl benzene
Bi s(2- et hyl hexyl ) pht hal ate Xyl ene
1, 4- D chl or obenzene 1, 4-Di chl or obenzene
4- Met hyl phenol 4- Met hyl phenol
al pha- Chl or dane al pha- Chl or dane
4,4' -DDT 4,4' -DDT
Al um num Napht hal ene
Ant i mony Hept achl or epoxi de
Bari um 4,4' - DDE
Beryl lium Ant i nony
Cadmi um Arsenic
Chr onmi um Bari um
lron Cadm um
Lead Chrom um
Manganese Iron
N ckel Lead
Sodi um Magnesi um
Thal I'i um Maganese
Zi nc N ckel
Cyani de Sodi um

Vanadi um

Zi nc

B. Exposure Assessnent



The obj ectives of the exposure assessnent are to identify actual and potential exposure pathways, and to
characterize potentially exposed popul ations at the site, and to determ ne the extent of exposure. There are
two scenarios to consider for an exposure assessment. The first is a current use scenario and the second is
a reasonabl e future use scenario. |In order to conplete an exposure assessnent, the exposure pathways nust be
identified. An exposure pathway nust include the following four elements: 1. a source and nechani sm of

chem cal release to the environnment; 2. a transport nmedia (e.g. groundwater); 3. an exposure point; and 4. an
exposure route such as ingestion or inhalation at the contact point. In summary, the exposure assessnent is
a review of how contam nation nmay cone in contact with living organi sms via groundwat er

Most residences within a mle downgradient of the site are hooked up to a nunicipal water supply. A
residential water use survey (Novenber 1996) found three residences within one mle downgradi ent that have
private wells presumably set in the shallow aquifer (well depths were unknown for two of these three wells).
The remai ni ng resi dences surveyed either receive nunicipal water or their wells are set in the deeper

aqui fer.

The shal | ow groundwater at the JLLF and the adjacent Sandfill Landfills and the Kingston Devel opnent site is
not presently used as a potable water supply. This use is extrenely unlikely to occur in the future since
deed restrictions are in place for the JLLF site as a result of the QU ROD. Therefore, this exposure
pathway is considered not to be conplete. This pathway is included in the baseline risk assessnment as part
of a conservative approach to eval uate exposure in the event of future use of shallow groundwater shoul d deed
restrictions fail.

G oundwat er rmay al so be used for nonpotabl e purposes. The use of groundwater for showering or other genera
washi ng and bathing activities may result in inhalation of COPCs rel eased as vapors. This may be especially
significant for VOCs. In addition, these same activities result in whole or partial contact with the

i npacted water, potentially resulting in absorption of COPCs through the skin. Daily derma? exposure during
showering or bathing is chosen to be representative of all dernmal exposure (e.g., washi ng hands, dishes,
cars) because it includes activities that people can be assurmed to engage in throughout the year and because
it involves whol e body contact with inpacted water

C. Toxicity Assessment

In evaluating potential health risks, both carcinogenic and noncarcinogenic health effects nust be

consi dered. Excessive exposures to any pollutant can potentially produce noncarci nogeni c health effects,
whil e the potential for carcinogenic effects is limted to exposure to certain substances. Existing health
criteria devel oped by the U.S. EPA were obtained fromthe Integrated R sk Information System (I RI'S) dat abase
or the Health Effects Assessment Summary Tabl es (HEAST) docurents. Val ues devel oped by the Environment
Criteria and Assessment Office (ECAQ as presented in U S. EPA 1996) were used for several chemicals. The
car ci nogeni ¢ and noncarci nogenic toxicity criteria used in this risk assessnment are provided in Tables 4-1
and 4-2, respectively, in the Baseline R sk Assessnment Addendum (28 July 1997).

Al though total chromiumwas neasured at this site, no RFDis available for total chromum Rather, two
different RfDs have been determned for trivalent chrom umand hexaval ent chromum For this risk
assessnent, it was assuned that 90 percent of the total chromumat the site is trivalent chrom umand that
10 percent is hexaval ent chrom um

D. Ri sk Characterization

Human health risks for carcinogenic and noncarci nogeni ¢ contani nants are di scussed separately because of the
di fferent toxicological endpoints and the different nethods enployed in characterizing risk. Incidenta
human health risks associated with exposure to carci nogenic contam nants are cal cul ated by mul tiplying
exposure levels for each contam nant by mul tiplying exposure |evels for each contam nant by corresponding
cancer slope factors. The total conbined cancer risk is then estimated by sunmmng the risk estimtes derived
for each conpound. This approach is in accordance with U S. EPA guidelines on chem cal mxtures, in which
ri sks associated with carcinogens are considered additive (U. S. EPA 1986). This approach al so assunes

i ndependence of action by the contaminants (i.e., that there are no synergistic (positive) or antagonistic
(negative) interactions between contam nants) and that all of the chem cals have the sane toxicol ogi ca
endpoi nt (cancer).



When considering potential health risks, U S EPA exam nes two factors--the risk of contam nants causing
cancer, and the risk of contam nants causing other ailnments, such as respiratory, heart, or nervous system

di sorders. According to the NCP, U S. EPA' s general cleanup policy under Superfund indicates that when the
cancer risk falls between one additional cancer case in every 10,000 people and one additional cancer case in
1 mllion people, action may be necessary depending on site-specific factors such as |ocation and
environnental inpact. If the risk is |ess that one additional cancer case in 1 million, action is generally
not required unless there is an unacceptabl e "non-carci nogeni c" or environnental risk

When cal cul ati ng non-cancer risk, U S. EPA uses a hazard index (H) for both short-term (subchronic)
exposures and | ong-term (chronic) exposures. An H of greater than 1.0 indicates a potential for adverse
health effects due to exposure to toxic conpounds and is al so considered an unacceptable risk |evel which
requires action.

Cancer risk associated with the future potential on-site residential scenario exceed the 1 in one mllion
poi nt of departure for ingestion, inhalation, and dernal absorption of groundwater, and for ingestion and
dermal absorption of soil. Non-cancer risks associated with the future on-site residential use of
groundwat er as a potable water supply also exceed acceptable levels (H greater than 1), and are prinarily
due to arsenic

Resi dential and industrial use of groundwater under the JLLF site were considered in this evaluation. Tota
cancer risk and total noncarcinogenic health effects are presented in Table 1 X-1. Under an on-site
residential scenario, total cancer risks ranged from2E-04 to 6E-04, and the total noncarcinogeni c hazard
index ranged from12 for an adult to 28 for a child. Under an on-site industrial |and use, total cancer risk
ranged from 3E-05 to 1E-04, and the total noncarcinogenic hazard index ranged from2 to 4.



Table I X1
Re-eval uation of On-Site G oundwater R sks

JLLF
On-Site Residential On-Site Industrial
Exposure
Rout e Hazard | ndex
Cancer Risk Adul t Child Cancer Risk Hazard | ndex
Representative Average Exposure (RAE)
I ngesti on 2E-04 12 28 3E-05 2
Der mal Cont act 1E-12 0. 02 0. 04 1E- 07 0.01
I nhal ation 1E- 05 0. 02 0.1 1E- 06 0.01
TOTAL: 2E-04 12 28 3E-05 2
Reasonabl e Maxi mum Exposure ( RVE)
I ngestion 6E- 04 12 28 1E- 04 4
Der mal Cont act 2E- 06 0.04 0. 07 1E- 06 0.03
I nhal ati on 2E-05 0.02 0.1 7E-06 0.01
TOTAL: 6E- 04 12 28 1E- 04 4

Wth the exception of arsenic, these risks fall within the range of acceptable cancer risk. Excess cancer
risks in the range from 1E-04 to 1E-06 nay not be consi dered acceptabl e depending on site-specific factors.
In an April 1991 memorandum (OSVER Directive 9355.0-30), the U S. EPA further clarified the acceptable
carcinogenic risk range by stating that when reasonabl e maxi mum exposures for both current and future | and
use are less than 10-4, action is generally not warranted.

The Baseline Ri sk Assessnent reinforces the existence of a potential threat to public health, welfare or the
environnent. Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by

i npl enenting the response action selected in this ROD, nay present an imminent and substantial endangernent
to public health, welfare, or the environnent.

E. Uncertainties

Under st andi ng the uncertainty associated with these risks estimates is an inportant point that is vital to
their proper interpretation. A nmajor source of uncertainty associated with this risk assessment is the
assunption of future residential use of groundwater fromunder the JLLF site. The site is a fornmer landfill.
It is extrenmely unlikely that residences will be built on this site and that a private well will be

devel oped i n the shall ow groundwat er beneath the landfill. Deed restrictions are in place as a result of the
ROD for QUL; thus groundwater use at the JLLF is not a conplete exposure pathway. The risk anal ysis was
perforned to evaluate the potential for exposure should deed restrictions fail at sone time in the future.

There is also uncertainty in the risk estimates for ingestion of inorganic arsenic. A nenorandumfromthe
U S. EPA Administrator (as described in IR'S) counsels that "the uncertainties associated w th ingested
inorgani c arsenic are such that estimtes could be nodified downward as nuch as an order of nagnitude



relative to the risk estinates associated with nost other carcinogens.” Thus, risks associated with exposure
to arsenic nmay be overestimated by an order of nmgnitude, resulting in a risk estimate that is within the
range of acceptable risks. |In addition, the 95% UCL concentration of arsenic (24.8 ug/L) does not exceed its
MDNR Ceneric Residential Goundwater O eanup Objective (50 ug/L).

The site-w de average and maxi num concentrations of beryllium (0.503 ug/L and 0.59 ug/L, respectively) does
not exceed its MDNR Ceneric Residential Goundwater C eanup bjective (4 ug/L). The maxi mum concentration of
1, 4-di chl or obenzene (5 ug/L) does not exceed its MDNR Generic Residential Goundwater O eanup Objective (50
ug/L) and the site-w de concentration of bis(2-ethyl hexyl)phthal ate does not exceed its MDNR Generic

Resi dential G oundwater d eanup bjective (6 ug/lL).

Anot her source of uncertainty is the toxicity value used to evaluate iron. There is no U S. EPA-established
toxicity value for iron. An EPA-NCEA Regional Support provisional value presented in the U S. EPA Region 3
Ri sk-Based Concentration table was used. The 95% UCL concentration of iron (81,000 ug/L) exceeds the MDNR

Generic Residential G oundwater O eanup Cbjective (300 ug/L) for this netal. It should be noted that the
drinking water standard for iron is based on organol eptic properties (e.g., taste, odor, color, and
non-aesthetic effects), rather than health effects. |In addition, iron is know to naturally occur at

el evated levels in this area.



